Mobile interactive application for education support of preschool children by Stojanova, Ivana et al.
UNIVERSITY OF NOVI SAD 
TECHNICAL FACULTY ”MIHAJLO PUPIN” 
ZRENJANIN 






INTERNATIONAL CONFERENCE ON 
INFORMATION TECHNOLOGY AND 





















ZRENJANIN, JUNE 2014 
 II 
Organiser of the Conference: 




University of Novi Sad, Technical faculty „Mihajlo Pupin”, Djure Djakovica bb, 
Zrenjanin, Republic of Serbia 
 
For publisher: 
Milan Pavlovic, Ph. D, Professor, Dean of the Technical faculty „Mihajlo Pupin”, 
Zrenjanin 
 
Technical preparation and design: 
Ivan Tasic, Ph. D, Assistant Professor 
Dijana  Karuovic, Ph. D, Assistant Professor 
Marjana Pardanjac, Ph. D, Assistant Professor 




Erika Tobolka, Ph. D, Professor 
 
Printed by: 





By the resolution no. 114-451-970/2014-03, Autonomous Province of Vojvodina Provincial 
Secretariat For Science and Technological Development donated financial means for printing 
this Conference Proceedings. 
 
The Conference is supported by the Autonomous Province of Vojvodina, the City 
Administration of Zrenjanin, The National House of Mihajlo Pupin, Idvor and 
Organizing Committee for the Anniversary of the "Mihajlo Pupin year". 
 
CIP – Каталогизација у публикацији 





INTERNATIONAL Conference on Information Technology and  
Development of Education (2014 ; Zrenjanin) 
Proceedings = Zbornik radova / International Conference  
on Information Technology and Development of Education, ITRO 
 2014, Zrenjanin, June 2014 = Međunarodna konferencija 
 Informacione tehnologije i razvoj obrazovanja, ITRO 2014 ; 
[organiser] University of Novi Sad, Technical Faculty 
"Mihajlo Pupin", Zrenjanin. - Zrenjanin: Technical Faculty 
"Mihajlo Pupin",  2014 (Zrenjanin: Diginet ProStudio). –  
VII, 441 str. : ilustr. ; 30 cm      
 
Tiraž 60. – Bibliografija uz svaki rad .  
 
ISBN 978-86-7672-225-9 
1. Technical Faculty „Mihajlo Pupin“ (Zrenjanin) 
а) Информациона технологија – Образовање – Зборници b) 
 
Образовна технологија - Зборници 
COBISS.SR-ID 287020807 
International Conference on Information Technology and Development of Education – ITRO 2014 






S. Plachkov, N. Tsankov, A. Tsvetkova 
STUDENTS’ TRAINING THROUGH THE BLACKBOARD LEARN E-PLATFORM ....... 1 
 
M. Gogova, N. Koceska 
THE USE OF QR CODES IN EDUCATION  .......................................................................... 7 
 
B. Sobota, F. Hrozek, Š. Korečko, Cs. Szabo 
EXPERIENCES WITH VIRTUAL REALITY TECHNOLOGIES IN EDUCATION 
PROCES ................................................................................................................................... 11 
 
I. Stojanova, I. Kocev, N. Koceska, S. Koceski 
MOBILE INTERACTIVE APPLICATION FOR EDUCATION SUPPORT OF  
PRESCHOOL CHILDREN  .................................................................................................... 16 
 
T. Popkochev 
STANDARDS FOR DISTANCE LEARNING (EXPERIMENT OF THE  
SOUTH-WEST UNIVERSITY ”NEOFIT RILSKI”, BLAGOEVGRAD)  ............................ 20 
 
V. Bashovski, N. Koceska, S. Koceski 
MULTICAMPUS DISTANCE EDUCATION BASED ON VIDEO-CONFERENCING  
SYSTEM  ................................................................................................................................. 25 
 
Cs. Szabó, Z. Havlice, V. Szabóová, J. Vízi 
ON THE ROLE OF USER STORIES IN SOFTWARE ENGINEERING EDUCATION  .... 29 
 
M. Kocaleva, I. Stojanovik, Z. Zdravev 
RESEARCH ON UTAUT APPLICATION IN HIGHER EDUCATION INSTITUTIONS... 34 
 
E. Panayotova Petkova 
EFFECTIVENESS OF THE EVALUATION BY COMPUTER TESTS  .............................. 39 
 
V. Vitanova, T. Atanasova-Pachemska, S. Pachemska 
STRUCTURAL EGUATION MODELING AND THEIR APPLICATION IN 
EDUCATIONAL RESEARCH - CASE STUDY OF ICT USAGE IN PRIMARY 
SCHOOLS IN SOUTH - EAST REGION IN MACEDONIA  ............................................... 44 
 
T. Atanasova-Pacemska, R. Timovski 
QUALITY VALORIZATION OF UNIVERSITY STUDY PROGRAMS USING  
LINEAR PROGRAMMING APPLICATION  ........................................................................ 53 
 
H. Telepovská, Cs. Szabó 
SWITCHING FROM INFORMIX TO ORACLE IN TEACHING DATABASE 
SYSTEMS  ............................................................................................................................... 59 
 
V. Bashovski, S. Koceski 
TEACHING MODULAR SOFTWARE ARCHITECTURES  ............................................... 64 
International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 
 
 
V. Sarac, T. Atanasova-Pacemska, Z. Trifunov 
ELECTRONIC TESTS IN HIGH EDUCATION-  
OPPORTUNITIES AND CHALANGES  ................................................................................ 68 
 
A. Kotevski, N. Koceska 
MOBILE AUDIENCE RESPONSE SYSTEM AS A SUPPORT TOOL IN 
EDUCATION  .......................................................................................................................... 73 
 
B. Sobota, F. Hrozek, Š. Korečko, P. Ivančák 
VIRTUAL USER INTERFACE  .............................................................................................. 77 
 
A. Kotevski, C. Martinovska – Bande 
IMPROVED ALGORITHM FOR TAG-BASED COLLABORATIVE FILTERING  ........... 81 
 
I. Lazarevski, N. Koceska, S. Koceski 
SOFTWARE SYSTEM FOR AUTOMATED SUPPORT OF END-USERS  ........................ 86 
 
Cs. Szabo, A. Bollin 
ON A MIXED-UP SCHEDULE FOR TEACHING SOFTWARE QUALITY AND 
PROJECT  MANAGEMENT – AN EXPERIENCE REPORT  .............................................. 90 
 
Z. Zlatev, R. Golubovski, V. Gicev 
DATA PROCESSING OF RECORDED MOTION AT SEVEN-STORY HOTEL IN  
VAN NUYS, CALIFORNIA DURING NORTHRIDGE EARTHQUAKE 1994  .................. 98 
 
A. Risteska, V. Gicev 
APPLYING THE FUNDAMENTAL LEMMA OF VARIATIONAL CALCULUS  
TO THE PROBLEM OF THE SMALLEST SURFACES IN ROTATION  ......................... 104 
 
B. Petkovska, B. Delipetrev, Z. Zdravev 
MOOCS IN HIGHER EDUCATION – STATE OF THE ART REVIEW  ............................. 108 
 
A. Fedorov 
COMPUTER GAMES’ STUDIES IN RUSSIA  .................................................................... 113 
 
E. Yashchuk, E. Zankova 
ABOUT THE IMPORTANCE OF MONITORING OF TEACHERS’ READINESS  
TO WORK WITH E-LEARNING TECHNOLOGIES .......................................................... 117 
 
V. Aleksic, M. Ivanovic 
DIGITAL DIDACTIC GAMES IN ELEMENTARY SCHOOL ........................................... 121 
 
T. Sasic, E. Eleven, D. Milanov 
THE APPLICATION OF INTERACTIVE EDUCATIONAL SOFTWARE  
IN PRESCHOOL AGES ......................................................................................................... 124 
 
D. Danilov, N. Matkovic, D. Karuovic 
INTERACTIVE WHITEBOARD INFLUENCE ON EDUCATION .................................... 131 
 
International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 
 
M. Lutovac, V. Grbic, N. Lutovac, J. Jankov 
SIGNIFICANCE OF WEB -ORIENTED INFORMATION SYSTEMS FOR 
E-BUSINESS IN SERBIA ..................................................................................................... 135 
 
G. Berati, F. Kroni, J. Bushati 
ADVANCED  PARALLEL  COMPUTING  METHODS  FOR  MATRIX 
MULTIPLICATION .............................................................................................................. 140 
 
G. Jausevac, G. Jotanovic 
ANALYSIS ICT KNOWLEDGE OF STUDENTS: FACULTY OF TRANSPORT AND 
TRAFFIC ENGINEERING ................................................................................................... 146 
 
M. Lutovac, N. Lutovac, J. Jankov, I. Tasic 
STABILITY SAFETY and ABUSE of BUSINESS INFORMATION SYSTEM ................ 152 
 
I. Stetsenko, E. Zankova 
BLENDED LEARNING AS THE INTEGRATION OF TRADITIONAL  
AND ELECTRONIC EDUCATIONAL MODELS .............................................................. 156 
 
A. Fedorov 
ANALYSIS OF THE STEREOTYPES OF SOVIET FILM IMAGE OF THE WAR IN A 
MEDIA EDUCATION CLASSROOM ................................................................................. 160 
 
B. Zvizdak, D. Karuovic, I. Tasic, D. Glusac 
THE USE OF SCHOOL WEBSITE FOR MOTIVATION LEVEL IMPROVEMENT ....... 166 
 
K. Dunjic Mandic, R. Karanac, Z.M. Papic 
EXPOSURE STUDENTS FROM HIGH SCHOOL IN CACAK 
TO DIGITAL VIOLENCE .................................................................................................... 172 
 
J. Simic, G. Mijatov, N. Durakovic, J. Tucakov,  Lj. Popovic, D. Sakulski, S. Popov 
MODELING AND SIMULATION IN DISASTER RISK  
MANAGEMENT EDUCATION ........................................................................................... 177 
 
N. Bubica, I. Boljat 
TEACHING OF NOVICE PROGRAMMERS: STRATEGIES, PROGRAMMING 
LANGUAGES AND PREDICTORS .................................................................................... 180 
 
I. Boljat 
EXPERIMENTAL EXAMINATION of STRUCTURED-MODULAR INSTRUCTION ... 186 
 
Z. Namestovski, B. Arsovic 
WEB 2.0 TOOLS IN EDUCATION, THE GAP BETWEEN THE CURRICULUM AND 
SCHOOL PRACTICE ............................................................................................................ 192 
 
M. Adedeji Oyinloye 
DIGITAL REVOLUTION: SCOPE AND INDUSTRIAL APPLICATION OF DATA 
WAREHOUSING AND DATA MINING  ............................................................................ 196 
 
 
International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 
 
E. Yashchuk, E. Zankova 
E-LEARNING TRAINING IN THE SYSTEM OF CONTINUOUS PEDAGOGICAL 
EDUCATION ......................................................................................................................... 201 
 
I. Stetsenko, E. Yashchuk 
FORMATION OF INFORMATION CULTURE OF PUPILS OF ORGANIZATIONS  
OF GENERAL EDUCATION ............................................................................................... 204 
 
S. Maravic Cisar, R. Pinter, P. Cisar 
THE GAMIFICATION OF EDUCATION ............................................................................ 208 
 
S. Stankovic 
I LEARN WITH FUN – EDUCATION FOR THE FUTURE ............................................... 212 
 
M. Simic, P. Svircev, N. Tasovac, E. Eleven 
FACEBOOK IN THE FUNCTION OF IMPROVEMENT OF TEACHING ........................ 217 
 
A. H. Trtovac, S. Sehovic, A. Konicanin 
LEARNING MANAGEMENT SYSTEM USING COMPUTERS ....................................... 222 
 
E. Tobolka, D. Mihaljica 
INFLUENCES OF SOCIAL NETWORKS ON LEARNING ENGLISH .............................. 225 
 
A. Felbab, M. Pardanjac, S. Jokic 
SAFETY AND SECURITY OF CHILDREN ON THE INTERNET ..................................... 230 
 
M. Jovanovic, D. Todosijevic, V. Ognjenovic 
OPEN SEMANTIC ASSESSMENT: A MULTIPLIED CHOICE APPROACH TO  
E-ASSESSMENT .................................................................................................................... 233 
 
E. Tobolka, M. Knezevic 
HOW TO PROTECT ELEMENTARY SCHOOL CHILDREN ON THE INTERNET ........ 237 
 
M. Seslija 
WEB APPLICATION FOR DOCUMENT MANAGEMENT SUPPORT IN HIGHER 
EDUCATION INSTITUTION ................................................................................................ 240 
 
D. Lacmanovic, D. Dobrilovic,  Z. Stojanov, J. Pekez, A. Tomovic 
MODELLING SOFTWARE APPLICATION FOR MONITORING  
ENERGY EFFICIENCY OF PUBLIC BUILDINGS ............................................................. 245 
 
V. Odadzic, B. Odadzic 
EFFECTS OF EDUCATIONAL COMPUTER SOFTWARE ON MOTIVATION AND 
PERFORMANCE OF STUDENTS IN BIOLOGY ................................................................ 251 
 
T. Davidov, S. Bosnjak 
THE SOFTWARE COMPONENTS IN THE BUSINESS APLICATIONS  
DEVELOPING ........................................................................................................................ 256 
 
 
International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 
 
V. Ognjenovic, M. Jovanovic, I. Berkovic 
APPLICATION OF THE DSI FRAMEWORK IN TEACHING GRAPH SEARCH 
ALGORITHMS ........................................................................................................................262  
 
M. Milenkovic, K. Vukadinovic, T. Neznanovic, E. Eleven 
EDUCATIONAL SOFTWARE FROM TRAFFIC .................................................................266 
 
T. Krizan, M. Pardanjac, S. Jokic  
GARDEN SOLAR ENERGY ..................................................................................................270 
 
D. Maravic., N. Tesic, E. Tobolka 
E-LEARNING AND ONLINE CERTIFICATES FOR ENGLISH AS A FOREIGN 
LANGUAGE ............................................................................................................................273 
 
S. Vranjes, Z. Zarin, Lj. Pavlovic, M. Pardanjac, D. Letic, S. Milosavljevic 
EDUCATIONAL COMPUTER SOFTWARE AS A SIMULATION TECHNIQUE-
EXAMPLES IN TECHNICAL AND  IT EDUCATION ........................................................277 
 
Z. Senti, M. Zivkovic, M. Samolovcev, R. Vasic, D. Karuovic 
THE USE OF ALGODOO IN TEACHING TECHNICAL AND IT EDUCATION -  
AREA OF TRAFFIC SAFETY ...............................................................................................283 
 
B. Popovic, I. Djurovka, J. Dudas, M. Pardanjac 
INTERACTIVE SIMULATIONS IN TEACHING TECHNICAL AND 
 INFORMATION TECHNOLOGIES EDUCATION .............................................................288 
 
I. Grujic, D. Radosav 
ANALYSIS OF INFORMATION TECHNOLOGY APPLICATION IN THE MUSIC 
PRODUCTION ........................................................................................................................294 
 
E. Tobolka, I. Zdrakanovic, D. Danilov 
APPLICATION AND IMPORTANCE OF INFORMATION TECHNOLOGY IN  
TEACHING ..............................................................................................................................297 
 
V. Filipov, E. Eleven, Z. Eremic 
IMPLEMENTATION OF „MOODLE“ IN THE SCHOOL SYSTEMS ................................300 
 
N. Pilipovic, S. Stanisic, S. Babuskov, N. Tatomirov, E. Eleven 
DEVELOPMENT OF INFORMATION TECHNOLOGIES INFLUENCE ON  
TEACHING ..............................................................................................................................304 
 
J. Babic, A. Terek, S. Miskovic, E. Eleven 
CHILDREN SAFETY ON SOCIAL NETWORKS ................................................................309 
 
E. Tobolka, U. Gmizic, A. Vlaskalic 
USE OF MICROSOFT POWERPOINT IN EDUCATION ....................................................312 
 
O. Iskrenovic Momcilovic, B. Miljkovic 
MOODLE - TOOL FOR E-LEARNING .................................................................................315 
 
International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 
 
Z. Micic, N. Stankovic, M. Blagojevic 
CLUSTERING OF KNOWLEDGE INNOVATION IN STANDARDIZED 
 “HARDWARE'S” SUBFIELDS OF INFORMATION TECHNOLOGY ................................ 319 
 
E. Tobolka, S. Stanisic, D. Gabor      
TECHNOLOGIES THAT ARE BEING USED IN E-LEARNING AND ITS EVOLUTION .. 326 
 
N. Chotaliya, Lj. Kazi, V. Jevtic, I. Berkovic, D. Cockalo, D. Glusac 
ACCREDITATION OF HIGHER EDUCATION INSTITUTIONS  
IN INDIA AND SERBIA: COMPARISON OF AUDIT FORMS ............................................. 330 
 
Lj. Kazi, B. Radulovic, M. Ivkovic, V. Makitan, B. Markoski 
WEB APPLICATION FOR PROJECT MANAGEMENT SUPPORT IN INFORMATION 
SYSTEMS HIGHER EDUCATION .......................................................................................... 340 
 
S.Vlacic, S.Rodjenkov-Milinkovic, A.Knezevic, I.Vlacic 
USE OF THE COMMERCIAL SOFTWARE TOOLS IN THE PREPARATION PHASE  
OF MILITARY PILOT EDUCATION AND TRAINING ........................................................ 346 
 
J. Lukic, A. Teofilovic, D. Nedeljkovic, 
ALIGNING EDUCATION WITH INDUSTRY REQUIREMENTS: BIG DATA ERA .......... 352 
 
E. Tobolka, M. Simic 
STUDYING WITH TABLETS .................................................................................................. 358 
 
N. Chotaliya, Lj. Kazi  
HIGHER EDUCATION INSTITUTIONS ACCREDITATION IN INDIA AND  
GUJARAT STATE OF INDIA .................................................................................................. 362   
 
D. Rac 
THE SCHOOL PRINCIPAL AS A MANAGER AND A LEADER ......................................... 367 
 
N. Aleksic, A. Miskovic 
THE DIFFERENCES BETWEEN THE ATTITUDES AND KNOWLEDGE OF  
THE BOLOGNA PROCESS AND STUDENT OF ALTERNATIVE PROGRAMS IN 
ACADEMIA ............................................................................................................................... 373 
 
M. Runic Ristic, S. Mirkov, I. Ristic 
THE PROCESS OF RECRUITMENT FOR MANAGEMENT AND  
ENGINEERING PROFESSION: COMPARATIVE ANALYSIS ............................................. 380  
 
I. Tasic, D. Mihaljica, V. Srdic, D. Cvetkovic  
IMPORTANCE OF INFORMATION SYSTEMS IN DECISION-MAKING .......................... 385 
 
M. Grahovac, I. Tasic, D. Cvetkovic, J. Jankov 





International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 
 
V. Vela  
INCIDENTAL VOCABULARY LEARNING THROUGH READING, A SYNTHESIS OF 
THE RESEARCH AND BASIC ASSUMPTIONS IN THE LITERATURE ............................ 394 
 
T. Salii, A. Salii  
THE EFFECTIVENESS OF SONG LYRICS IN MOTIVATING STUDENTS IN  
ACQUIRING VOCABULARY .................................................................................................. 398 
 
R. Osmani 
THE WORDS YOU NEED: TARGET VOCABULARY TEACHING STRATEGIES  
TO BASIC ENGLISH SKILLS STUDENTS AT SOUTH EAST EUROPEAN UNIVERSITY
 ..................................................................................................................................................... 402  
 
R. Serdukov  
THE IDEAS OF LEN MASTERMAN AS PHILOSOPHICAL AND METHODOLOGICAL  
BASIS OF MEDIA EDUCATION ............................................................................................. 406 
 
B. Blagojevic, D. Solesa, N. Kojic 
TREND INTERACTION BETWEEN PEOPLE - INTELLIGENT SOPHISTICATED  
CONTEXTUAL ENVIRONMENT ............................................................................................ 410 
 
J. Jankov, I. Tasic, M. Cockalo-Hronjec 
WORK WITH GIFTED STUDENTS IN TEACHING OF TECHNICAL AND  
IT EDUCATION ......................................................................................................................... 416 
 
G. Bilic Prijic 
CHARACTERISTICS OF ONLINE CURRICULUM AND ITS GROUNDING IN  
CONTEMPORARY LEARNING THEORIES .......................................................................... 421 
 
S. Vranjes, D. Radosav, D. Vajic, I. Tasic, D. Letic, E. Eleven 
TEACHERS' ADVANCED TRAINING OF TECHNICAL EDUCATION AND  
COMPUTER SCIENCE .............................................................................................................. 427 
 
D. Glusac, D. Milanov, D. Karuovic 
E-LEARNING THROUGH KHAN'S EIGHT-DIMENSIONAL FRAMEWORK .................... 433 
 
M. Kojadinovic 
BASICS OF WINDOWS PHONE DEVELOPMENT ............................................................... 438 
  
International Conference on Information Technology and Development of Education – ITRO 2014 
June, 2014. Zrenjanin, Republic of Serbia 
16 
MOBILE INTERACTIVE APPLICATION 
FOR EDUCATION SUPPORT OF 
PRESCHOOL CHILDREN 
I. Stojanova, I. Kocev, N. Koceska, S. Koceski 
Faculty of Computer Science, University Goce Delcev – Stip, R.Macedonia 
natasa.koceska@ugd.edu.mk 
 
Abstract - The increasing pervasiveness of mobile digital 
devices, cause rapid explosion of various games, videos and 
educational programs designed for children. The growth of 
haptic interfaces is also exposing these young learners to 
more intuitive interactions with digital devices. Various 
studies conducted in recent years indicate that interactive 
games can be very motivating for young children, so they 
need to have more practical role in learning process. 
Considering these facts, we decided to develop an 
educational and interactive mobile application that will be 
used for education of children of preschool age. Through 
this application, kids will learn how to write letters in 
Macedonian language, simultaneously improving their 
motor skills. The application is designed for Android 
operating system, using OpenGL ES 1.0 version, which 
support all Android devices. The application interface is 
made using various colors, sound and animations 
appropriate for children’s age. 
The developed mobile application is tested and evaluated 
and the results are shown in this paper. 
I. INTRODUCTION 
Today’s children grow up with information and 
communication technology (ICT) embedded in their 
daily lives. In this context, mobile digital devices 
are especially interested, because of the features that 
they offer to their users and because of their 
mobility. They can be used for various activities, but 
the most popular activity for preschoolers is games.  
Games have a potential to keep the children’s 
attention for a long time, so they can play one game 
for hours.  Playing is an important part of children’s 
cognitive and social development. A child learns 
through playing with others, creating, and 
improving his or her stage of development [1], [2], 
[3]. The process of playing games is engaging. Kids 
are motivated via fun [4], via challenge and via 
instant, visual feedback [5], [6]. 
Prensky identified a combination of 12 elements 
that make computer games engaging [5]. 
 
 
TABLE I.   THE ELEMENTS THAT MAKE COMPUTER GAMES 
ENGAGING (PRENSKY 2001) 
Characteristics of computer 
game 
How characteristics 
contribute to players’ 
engagement 
Fun Enjoyment and pleasure 




Interaction Doing (i.e. the activity) 
Outcomes and feedback Learning 
Adaptive Flow 
Winning Ego gratification 
Conflict/competition/challenge Adrenaline 
Problem solving Sparks creativity 
Interaction Social groups 
Representation and story Emotions 
 
Number of studies indicates that game-based 
learning may have a positive effect on learning 
quality [8], [9], [10], [11]. When learning content is 
combined with game elements, motivation of the 
learner is positively affected [12]. 
Designing games for young children presents 
unique challenge, because of the pedagogical 
approaches that should be taken into account, as 
well as learning tasks that should be presented. 
Games should encourage children to develop 
imagination and creativity, develop an ability to 
manage emotions, thinking skills, sensory-motor 
skills and language skills. Graphics, sounds and 
animations are also very important part of game 
design because they capture children's interest more 
than text and pictures that can be found in 
traditional books. 
Considering these facts, we decided to develop 
an educational and interactive mobile application 
that will be used for education of children of 
preschool age. Through this application, kids will 
learn how to write letters in Macedonian language, 
simultaneously improving their motor skills. 
Application was developed for devices with a touch 
screen, as a standard characteristic of modern 
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mobile devices. This feature allows children to 
interact with technology at a younger age than ever 
before. Preschoolers, who used to have problems 
using a mouse or joysticks for playing, now can 
navigate with a touch screen intuitively and with 
ease. 
The developed application was tested and 
evaluated and the results are shown in this paper. 
II. APPLICATION DESIGN 
For the purpose of this work an interactive 
mobile-based application, using OpenGL and 
Android OS, was developed. There are no official 
statistical data on how many devices is running on 
Android in Macedonia, but we analyze the major 
suppliers and came out that more than 80% are 
tablet devices that have an Android OS. Because of 
this, we decided to develop application for Android 
OS. OpenGL ES 1.0 version is available on all 
Android devices therefore; we have decided to use it 
for building the game graphics. 
The game itself was made using colorful design 
and animation in order to keep the attention of the 
children. Various cheerful sounds were also added 
while playing the game. The touch-based interface 
for this game is intuitive for this age group. 
User interface of a game showing the first letter 
of an alphabet is shown on Fig. 1 
Kids should move red circle located inside the 
letter at one of the ends to the other end (as they 
write a displayed letter with a pen). They need to 
follow the arrow and to stay in bounds that define 
each letter. Checkpoints are created to mark the key 
position of every letter where the children need to 
change the direction in order to draw properly the 
letter. If the player crosses the border and if there 
are multiple reached checkpoints then the red circle 
is returned to the last one. 
With positioning the finger on the red circle and 
start moving it, the timer that measure the time 
needed to complete the trial is activated. When the 
children reach the last point of the letter, the timer 
stops and the time needed to complete the trial is 
saved on the device memory for further analyses.   
 
Figure 1.  User interface of developed game showing the first letter of 
an alphabet. 
III. EVALUATION 
The main idea of this research is to demonstrate 
that children of preschool age can learn and practice 
motor skills for writing the Macedonian alphabet 
while playing an educational game using a tablet 
PC. The experiment was conducted in one 
kindergarten, where a total of 18 preschool children 
(from 4 to 6 years) were participated. The children 
were randomly selected and divided into two 
groups. The first group of 10 children was learning 
on tablet PC, while the second group composed of 8 
children was practicing in a classic way (with a pan 
on a paper). 
In the experiment, they tried to learn the 
following letters "A", "И", "E ", "M ", "O", "Ц", "З 
", "В". The experiment was conducted in two steps:  
• Training phase - In this phase the group of 
10 children was given a tablet PC with the 
game installed. Every child taught two letters 
a day, while repeating the letters in 10 
attempts. This phase lasted four days and 
time required to draw each letter separately 
in all 10 attempts was measured. At the same 
time, the other group of 8 children was given 
coloring books and drawings with the same 
letters as in interactive application. Caregiver 
at kindergarten worked with them to help 
children through these materials to learn the 
letters by writing and coloring using the 
classic way. 
• Testing phase – In this phase children from 
both groups were tested in order to see their 
progress in writing the letters from the 
alphabet. Each child was given 5 randomly 
selected letters (from the set of letters taught 
during the training phase). Time needed for 
completing each activity, as well as number 
of successful and failed attempts for writing 
the given letter were measured.  
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The obtained data were summarized and 
processed during the phase of data processing.  
From the results, it can be observed that the 
children learn significantly more in the first trial 
when the error is greater, so they need more time for 
writing the letter. According to results, the 
satisfactory level is achieved after the 6th attempt, 
when the learning rate and the error are small. 
Data from the last attempt have been 
summarized and the average value and standard 
deviation were calculated. These data are shown in 
Table II.  
From the table it can be observed that children 
write the given letters in a remarkably short time 
with small deviations that vary between each child. 
This confirms the fact that they have successfully 
mastered the writing of letters by using the 
developed application. 
The data analysis also showed dependence:  the 
children that previously have used tablet PC are 
making fewer mistakes and write the letters faster 
than those children who do not have. This confirms 
the fact that new technologies have significant 
impact on children especially of this age group, so it 
is very important how and for what purpose they use 
it. 
TABLE II   AVERAGE VALUES AND STANDARD DEVIATION 






А 9.18 1.36 
И 8.36 1.70 
Е 8.68 1.92 
М 9.15 1.53 
О 7.93 1.99 
Ц 9.64 2.3 
З 9.65 1.71 
В 11.038 3.64 
At the end of the test, a survey with several 
questions for children from the first group (the 
group who used the developed application) was 





TABLE III   USERS OPINION REGARDING THE NEW TYPE OF 
LEARNING (TOTAL NUMBER OF PARTICIPANTS = 10) 
Survey question Yes No 
Is it fun to learn and write 
letters in this way? 
9 1 
Is it easy to write in this way? 8 2 
Would you like to learn the 
other letters? 
9 1 
Do you want to compete with 
friends in collecting points? 
7 3 
Do you have device with 
touch screen at home? 
5 5 
 
Results show that children’s commitment in 
learning the alphabet with the use of new 
technology is very high. Nine out of ten children 
responded affirmatively that this way of learning is 
interesting, and that they also want to learn the other 
letter. This is due to ease of use of the developed 
application, good graphics and animation that keeps 
the children’s attention for a long time. The game 
also allows them to compete with each other 
allowing them to collect points. 
It was also noted that the children’s interest 
while someone was playing the game was very high. 
They encouraged the one currently playing the 
game, thus contributing to his/her improvement. 
IV. CONCLUSION 
Nowadays, devices such as mobile phones, 
PDAs, and tablets are fully integrated into our life. 
Children are exposed at a very young age to these 
new technologies that affect the way they learn. 
Learning through playing games causes largest 
interest among children especially among 
preschoolers. Studies indicate that game-based 
learning have a positive effect on learning quality. 
However, there are some specifics that must be 
taken into consideration, when designing 
educational games for preschoolers. Properly 
designed games for preschoolers should motivate 
children to use it, at a same time having positive 
effect on memory enhancement and motor skills 
coordination. 
In this paper, we have presented the design of an 
interactive mobile educational game for 
preschoolers. The developed application was tested 
and the results of the evaluation are presented and 
discussed.   
The results have showed that the developed 
application motivates children to use it and that the 
application offers sufficient learning opportunities 
to create a learning effect. From the evaluation 
results, we can also state that this type of learning is 
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interesting and fun for this age group, and that they 
would like to practice this way of learning more 
often.  
The conclusion is that this type of informal 
learning should be considered as an addition of the 
formal school learning. 
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